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Abstract 

 

Functional foods are also referred to as "foods of the future" since they are defined as foods that, while still being 
categorized as food, have additional advantageous components that can enhance bodily health in addition to their 
present fundamental nutritional value. Brewery spent malt, rye bread, and blackcurrant pomace powder are three food 
industry byproducts that were valorized to create the novel functional beverage known as ROOTS. The study's 
objectives were to use the HACCP system for food safety, optimize the technological manufacturing process, and 
qualitatively characterize the finished product. The technological process included the stages of infusion, controlled 
fermentation and pasteurization, identified as critical control points. The results demonstrated that the obtained 
beverage has an average pH of 3.9, alcohol content <0.5% vol., high antioxidant activity and a balanced sensory profile. 
The product is part of current trends in circular economy and sustainable consumption, offering a functional, natural and 
sustainable alternative to conventional beverages. 
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The European circular economy places a 

high priority on reducing food loss and recovering 

resources. Every year, one-third of the food 
produced worldwide is lost or wasted, with 

significant negative effects on the environment 

and economy, according to FAO. In this regard, 

the beverage sector presents special chances to 
profit from fermentation processes, food 

byproducts, and the possibility of technological 

advancement (Sharma S. et al., 2021). Functional 
foods are also referred to as ”foods of the future” 

in a study by Obayomi et al. (2024) because they 

are defined as foods that, in addition to their 

current essential nutritional value, contain 
additional beneficial components that can benefit 

the body's health while still being considered 

food. According to the same authors, foods in the 
functional category have the potential to improve 

health and fulfill an individual's physiological 

needs, but they cannot treat illnesses. 
According to Gupta et al. (2023) ”any non-

alcoholic beverage that offers additional health 

benefits through the incorporation of a bioactive 

component derived from plant, animal, marine, or 
microorganisms” is the definition of a functional 

beverage. 

 

MATERIAL AND METHOD 
 

Raw materials used: The primary raw 
materials used to make ROOTS, a functional 
beverage, were food industry by-products that 
were chosen for their nutritional value, availability 
locally, and potential for reintroduction into the 
food chain. In keeping with the circular economy's 
tenets and the demands of food safety 
management systems, the goal was to 
incorporate them into a sustainable process (ISO 
22000:2018). 

Technological process: The ROOTS 
functional beverage was created using a 
technological technique that was adapted to the 
utilization of food byproducts, modern safety and 
sustainability regulations, and the traditional 
principles of kvass manufacturing. An optimized 
flow served as the foundation for the technological 
stage sequence, which was confirmed by HACCP 
risk analysis and the identification of important 
control points. 

Physico-chemical analyses: The physico-
chemical determinations aimed to characterize the 
composition of the ROOTS beverage and verify 


